A Gram-reaction-negative, non-motile, strictly aerobic, dark pink-pigmented and rod-shaped bacterial isolate, designated 14-121-B13 T , was isolated from surface seawater off the coast of the South Sea at Namhae-gun, Republic of Korea. Cells were catalase-and oxidase-positive and required NaCl for growth. Strain 14-121-B13
The genus Umboniibacter was proposed by Romanenko et al. (2010) for a rod-shaped, chemo-organotrophic and strictly aerobic marine bacterium that belonging to the Gammaproteobacteria. At the time of writing, the genus contained only one species, Umboniibacter marinipuniceus (Romanenko et al., 2010) , which was isolated from a sand snail. In the course of investigation into the biodiversity of marine bacteria in coastal seawater of the South Sea at Namhae-gun, a number of novel bacterial taxa were isolated. This study is focused on one of these isolates, designated 14-121-B13 T . Comparative 16S rRNA gene sequence analysis showed that this novel strain is phylogenetically most closely related to the genus Umboniibacter and formed a robust cluster with Umboniibacter marinipuniceus KMM 3891 T (96.7 % sequence similarity). The aim of this study was to determine the exact taxonomic position of strain 14-121-B13
T using a polyphasic approach that included morphological, physiological, biochemical and chemotaxonomic characterization, as well as phylogenetic analysis.
Strain 14-121-B13
T was isolated in June 2014 from a sample of surface seawater collected near the seashore of the South Sea at Namhae-gun, Republic of Korea (348 479 N 1288 29 E). The collected sample was serially diluted with sterile seawater and these dilutions were plated on half-strength marine agar 2216 (MA; Becton Dickinson) plates (Yang et al., 2006) . Following cultivation for 1 week at 25 8C, dark orange-pink colonies from these plates were selected and transferred onto MA plates. The isolate was routinely incubated on MA, and preserved at 270 8C in marine broth (MB; Becton Dickinson) containing 15 % (v/v) glycerol. U. marinipuniceus KMM 3891 T (5 JCM 15738 T ) was obtained from the Japan Collection of Microorganisms (JCM) and used as a reference strain for phenotypic characterization and analyses of isoprenoid quinones, fatty acids and polar lipids. Cell morphology was examined by phase-contrast microscopy (DS-Ri1; Nikon) and transmission electron microscopy (CM20; Philips) using cells that had been grown on MA at 30 8C for 3 days. The presence of flagella was determined by transmission electron microscopy on cells from an exponentially growing culture. Cell motility was investigated by observing cells grown in motility test agar (BBL; Becton Dickinson), and gliding motility was investigated using the hanging drop method described by Bernardet et al. (2002) . Gram staining was performed with Difco Gram stain kits according to the manufacturer's instructions. Anaerobic growth was determined after 10 days of incubation at 30 8C in a GasPak anaerobic system (BBL) on MA and on MA supplemented with 0.1 % (w/v) potassium nitrate. The presence of flexirubin-type pigments was determined using the bathochromic shift test when a mass of bacteria collected on agar were flooded with 20 % KOH (Reichenbach, 1992) . Carotenoid pigments were extracted from the biomass obtained from cultures grown for 3 days in MA at 30 8C using an acetone/ methanol mixture (1 : 1, v/v), and then the absorption spectra were determined using a scanning UV/visible spectrophotometer (DU730; Beckman).
Growth was tested on Luria-Bertani (LB; Difco) agar, nutrient agar (NA; BD Difco), tryptic soy agar (TSA; BD Difco) and R2A agar (BD Difco). The growth temperature range was tested on MA at 4, 10, 15, 20, 25, 30, 35, 37, 40 and 42 8C. Growth at various concentrations of NaCl (0, 0.5, 1, 1.5 and 2-10 %, in 1.0 % increments) was assessed by supplementing with the appropriate concentration of NaCl in MB, prepared according to the formula of the BD medium except that NaCl was excluded. The Mg 2+ requirement was investigated by using MB prepared according to the formula of the BD medium except MgCl 2 and MgSO 4 were excluded. The growth pH range was determined in MB adjusted to pH 5.0-9.5 (in increments of 0.5 pH units) by the addition of HCl or Na 2 CO 3 . The pH values were verified subsequent to sterilization. Cultures were grown at 30 8C for 7 days. Catalase activity was tested using a 3 % (w/v) H 2 O 2 solution (Cowan & Steel, 1965) and oxidase activity was assessed by using oxidase reagent (bioMérieux). DNase activity was determined on DNase test agar (BD Difco) prepared with artificial seawater. The artificial seawater contained (g l -1 distilled water): NaCl (24), MgCl 2 (5.1), Na 2 SO 4 (4), CaCl 2 (1.1), KCl (0.7), NaHCO 3 (0.2), KBr (0.1), H 3 BO 3 (0.027), SrCl 2 (0.024) and NaF (0.003 g) (Lyman & Fleming, 1940) . Hydrolysis of casein (skimmed milk), hypoxanthine, starch, tyrosine, xanthine and Tweens 20, 40, 60 and 80 was tested on MA using the substrate concentrations described by Cowan & Steel (1965) . Hydrolysis of CM-cellulose and xylan was tested on MA containing 0.5 % (w/v) CM-cellulose (Sigma) and 0.5 % (w/v) birch wood xylan (Sigma) according to the method of Wood et al. (1988) . Utilization of various substrates as sole carbon and energy sources was examined as described by Baumann & Baumann (1981) using medium supplemented with 2 % (v/v) Hutner's mineral base (Cohen-Bazire et al., 1957) and 1 % (v/v) vitamin solution (Staley, 1968) , with the further addition 0.05 % yeast extract. Enzyme activities were determined by using the API ZYM system (bioMér-ieux) following an 8 h incubation at 30 8C; strips were inoculated with cells suspended in artificial seawater. bGalactosidase activity, citrate utilization, H 2 S production, indole production from tryptophan, acid production from glucose, hydrolysis of urea, aesculin and gelatin, reduction of nitrate and nitrite were tested with the API 20E and API 20NE systems (bioMérieux) and the production of acid from different carbon sources was tested with the API 50CH system (bioMérieux), according to manufacturer's instructions, except that the cultures were suspended in half-strength artificial seawater for API 20E and API 20NE tests, whereas API 50CH inocula was made in a 1 : 1 mixture of CHB medium (bioMérieux) and artificial seawater. Susceptibility to antibiotics was determined on MA plates by the disc diffusion method, using commercial antibiotic susceptibility discs (Liofilchem) containing the following (mg per disc unless otherwise stated): amikacin (30), ampicillin (10), cephalothin (30), chloramphenicol (30), erythromycin (15), gentamicin (10), kanamycin (30), lincomycin (15), nalidixic acid (30), neomycin (30), novobiocin (30), oxacillin (1), penicillin G (10 IU), polymyxin B (300 IU), rifampicin (30), streptomycin (10), sulfamethoxazole (50), tetracycline (30), trimethoprim (5) and vancomycin (30). Test plates were incubated at 30 8C for 3 days and susceptibility was determined by the observation of halos surrounding the discs. U. marinipuniceus JCM 15738
T was included in the comparison and all tests were performed under the same conditions as the novel strain.
Cell biomass of strain 14-121-B13
T for DNA extraction was obtained from cultures grown for 2 days in MB at 30 8C. Chromosomal DNA was extracted and purified according to the method described by Sambrook & Russell (2001) , except that RNase T1 was used in combination with RNase A to minimize RNA contamination. The 16S rRNA gene was amplified by PCR using two universal primers, 8F (59-AGAGTTTGATCCTGGCTCAG-39) and 1492R (59-GGYTACCTTGTTACGACTT-39). The purified PCR product was sequenced by Solgent (Korea). The resulting 16S rRNA gene sequences were compared with those of recognised type strains using the EzTaxon-e server (http:// www.ezbiocloud.net/eztaxon, Kim et al., 2012) . Sequences were aligned using CLUSTAL W software (Thompson et al., 1994) and edited with the BioEdit Sequence Alignment program. Phylogenetic analysis of 16S rRNA gene sequences was performed using MEGA6 software (Tamura et al., 2013) . Phylogenetic trees were reconstructed according to evolutionary distance data using the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971 ) methods, and bootstrap values were calculated based on 1000 random replicates (Felsenstein, 1985) . For analyses of isoprenoid quinones and polar lipid, cells of strain 14-121-B13 T and U. marinipuniceus JCM 15738 T were obtained from cultures grown on MA for 3 days at 30 8C. Isoprenoid quinones were extracted according to the method of Komagata & Suzuki (1987) and then analysed by HPLC (Shimadzu) with a reversed-phase column (YMC ODS-A, 15064.6 mm). The isoprenoid quinones were eluted with a mixture of methanol/2-propanol (2 : 1, v/v) using a flow rate of 1 ml min 21 and detected by UV absorbance at 275 nm. Polar lipids were extracted from freeze-dried cell material according to Minnikin et al. (1984) and separated by two-dimensional silica-gel TLC using a chloroform/methanol/water (65 : 25 : 3.8, by vol.) solvent system in the first dimension and a chloroform/methanol/acetic acid/water (40 : 7.5 : 6 : 1.8, by vol.) solvent system in the second dimension (Minnikin et al., 1977) . Total lipids and specific functional groups were detected using ethanolic molybdophosphoric acid, molybdenum blue, ninhydrin, a-naphthol and Dragendorff's reagent, as previously described (Minnikin et al. 1984; Komagata & Suzuki, 1987) . The DNA G+C content was determined by HPLC analysis of deoxyribonucleosides as described by Tamaoka & Komagata (1984) , using a reversephase column (YMC ODS-A, 15064.6 mm). The nucleosides were eluted using a mixture of 0.55 M NH 4 H 2 PO 4 (pH 4.0) and acetonitrile (20 : 1, v/v), with a flow rate of 1 ml min 21 at room temperature, and were detected by UV absorbance at 270 nm. The DNA G+C content (mol%) of strain 14-121-B13
T was calculated according to the method of Mesbah et al. (1989) . DNA-DNA hybridization was determined fluorometrically by the method of Ezaki et al. (1989) using photobiotin-labelled DNA probes and microdilution wells. The degree of hybridization was calculated by means of triplicate experiments. DNA of strain 14-121-B13
T and U. marinipuniceus JCM 15738
T were used individually as labelled DNA probes for reciprocal hybridization. For analyses of fatty acid methyl esters, cell mass of strain 14-121-B13
T was harvested from MA after incubation for 3 days at 30 8C. The fatty acid methyl esters were saponified, methylated and extracted using the MIDI/ Hewlett Packard Microbial Identification System standard protocol (Sasser, 2001) . Fatty acids were analysed by gas chromatography (6890N; Agilent) and identified by using the MIDI TSBA6 database (Sherlock Microbial Identification System, version 6.1).
The morphological, cultural, biochemical and physiological characteristics of strain 14-121-B13
T are provided in the species description, and the comparison of these attributes of strain 14-121-B13
T with those of U. marinipuniceus JCM 15738
T is shown in Table 1 . The nearly complete sequence of 16S rRNA gene sequence of strain 14-121-B13 T (1471 nt) was determined in this study and used for phylogenetic analyses. Strain 14-121-B13 T and U. marinipuniceus JCM 15738 T formed a cluster with a bootstrap value of 100 % in the phylogenetic tree reconstructed using the neighbour-joining algorithm (Fig. 1) ; the two strains exhibited 96.7 % 16S rRNA gene sequence similarity. The relationship between strain 14-121-B13 T and U. marinipuniceus JCM 15738 T was also maintained in the trees reconstructed using the maximum-likelihood and maximum-parsimony algorithms (Fig. 1) . The 16S rRNA gene sequence similarity of strain 14-121-B13 T was ,93.7 % for the other strains used in the phylogenetic analyses.
Isoprenoid quinone analyses determined ubiquinone Q-7 as the major compound and Q-8 as the minor compound in strain 14-121-B13 T , similar to U. marinipuniceus JCM 15738 T (Romanenko et al., 2010) . The cellular fatty acid profile of strain 14-121-B13 T , together with that of U. marinipuniceus JCM 15738 T , which was also analysed in this study, are shown in Table 2 . The fatty acid profiles of the two strains were similar, however, strain 14-121-B13 T exhibited a higher proportion of C 10 : 0 , C 14 : 0 , C 16 : 0 and summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c) and a lower proportion of C 11 : 0 , C 17 : 0 , C 11 : 0 3-OH and unsaturated fatty acids compared to U. marinipuniceus JCM 15738 T . The major fatty acids (.10 % of total fatty acids) of strain 14-121-B13
T were summed feature 3 (26.7 %) and C 16 : 0 (18.6 %). The polar lipids detected in strain 14-121-B13
T were diphosphatidylglycerol, phosphatidylglycerol, T . Data are from this study unless indicated otherwise. Both strains are positive for catalase and oxidase activity; hydrolysis of casein, DNA and Tweens 40, 60 and 80; enzyme activity of alkaline phosphatase, leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase and N-acetyl-b-glucosaminidase; assimilation of D-glucose and maltose; and susceptibility to ampicillin, chloramphenicol, erythromycin, gentamicin, kanamycin, lincomycin, nalidixic acid, neomycin, novobiocin, penicillin G, polymyxin B, rifampicin, sulfamethoxazole, trimethoprim and vancomycin. Both strains are negative for Gramstaining; production of flexirubin-type pigments; reduction of nitrates to nitrites; arginine dihydrolase and indole production; tryptophan deaminase; acetoin production; H 2 S production; citrate utilization; glucose fermentation; hydrolysis of aesculin, CM-cellulose, hypoxanthine, urea, Tween 20, xanthine and xylan; enzyme activity of lipase (C14), a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, a-mannosidase, afucosidase, and arginine dihydrolase; and susceptibility to amikacin and oxacillin. +, Positive; 2, negative; W, weakly positive. Romanenko et al. (2010) .
Umboniibacter roseus sp. nov.
phosphatidylethanolamine, an unidentified aminolipid, two unidentified phospholipids, three unidentified aminophospholipids and four unidentified lipids. The polar lipid profile of strain 14-121-B13 T was similar to that of U. marinipuniceus JCM 15738 T in that major polar lipids consisted of phosphatidylglycerol and phosphatidylethanolamine, and minor polar lipids included diphosphatidylglycerol. However, the polar lipid profile of strain 14-121-B13
T was distinguishable from that of U. marinipuniceus JCM 15738
T by the absence of an unidentified aminolipid and an unidentified lipid, and by the presence of an unidentified phospholipid and an unidentified aminophospholipid (Fig. S1 , available in the online Supplementary Material), The DNA G+C content of strain 14-121-B13
T was 48.9 mol%, similar to the value reported for U. marinipuniceus JCM 15738 T . The mean DNA-DNA relatedness value between these two strains was only 13.2¡0.3 % (23.8¡1.0 % in a reciprocal experiment), a value clearly below the 70 % cut-off point recommended by Wayne et al. (1987) for the delineation of genomic species. Based on phylogenetic and chemotaxonomic analyses, strain 14-121-B13
T was identified as a member of the genus Umboniibacter. However, Strain 14-121-B13
T was clearly distinguishable from U. marinipuniceus JCM 15738 T based on differences in several phenotypic characteristics, including hydrolysis of substrates, acid production from various compounds, substrate utilization, enzymic activity and susceptibility to antibiotics (Table 1) .
Based on phenotypic, chemotaxonomic, phylogenetic and genomic data, strain 14-121-B13
T represents a novel species of the genus Umboniibacter, for which the name Umboniibacter roseus sp. nov. is proposed.
Description of Umboniibacter roseus sp. nov.
Umboniibacter roseus (ro9se.us. L. masc. adj. roseus pink).
Cells are Gram-reaction-negative, non-flagellated, nongliding and rod-shaped, 0.25-0.5 mm in width and 1.5-2.5 mm in length. Cells grow well on MA but do not grow on NA, R2A or TSA. Colonies on MA after incubation for 5 days at 30 uC are circular, convex, smooth, slightly glistering, with a transparent edge, dark pink and 1.5-2.5 mm in diameter. Growth occurs at 10-40 uC (optimum 30 uC, no growth at 4 and 42 uC), at pH 5.5-9.0 (optimum pH 7.5-8.0) and in the presence of 0.5-5.0 % (w/v) NaCl (optimum 2.0 %). Growth does not occur under anaerobic conditions on MA or on MA supplemented with 0.1 % (w/v) potassium nitrate. Na acid phosphatase, naphthol-AS-BI-phosphohydrolase and Nacetyl-b-glucosaminidase, and weakly positive for esterase (C4) esterase lipase (C8), trypsin and a-glucosidase. Tests are negative for lipase (C14), a-chymotrypsin, a-galactosidase, b-galactosidase (substrate 2-naphthyl-b-D-galactopyranoside), b-glucosidase, a-mannosidase and a-fucosidase activities. Cells are susceptible to ampicillin, cephalothin, chloramphenicol, erythromycin, gentamicin, kanamycin, lincomycin, nalidixic acid, neomycin, novobiocin, penicillin G, polymyxin B, rifampicin, sulfamethoxazole, tetracycline, trimethoprim and vancomycin, but resistant to amikacin, oxacillin and streptomycin. A carotenoid pigment with absorption at 428 nm is produced. The predominant isoprenoid quinone is ubiquinone Q-7. Major fatty acids (w10 % of total fatty acids) are summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c) and C 16 : 0 . The polar lipids are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, an unidentified aminolipid, two unidentified phospholipids, three unidentified aminophospholipids and four unidentified lipids.
The type strain, 14-121-B13 T (5DSM 29882 T 5KCTC 42467 T ), was isolated from surface seawater collected near the seashore of the South Sea at Namhae-gun, Republic of Korea. The DNA G+C content of the type strain is 48.9 mol% (determined by HPLC).
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Saccharophagus degradans T and representatives of some other related Gammaproteobacteria. Bootstrap values (.70 %) based on 1000 replicates are shown above the nodes for the neighbour-joining method and below the nodes for the maximum-likelihood and maximum-parsimony methods, respectively. Filled circles indicate that the corresponding nodes were recovered by all treeing methods. Asterisk indicates the bootstrap value was obtained from the maximum-likelihood method. Escherichia coli ATCC 11775 T (GenBank accession number X80725) was used as an outgroup. Bar, 0.02 substitutions per nucleotide position.
